Electronic Version 
Stylesheet Version vl.1.1 

Description 

[NOISE SUPPRESSING METHOD FOR 
SWITCHING ON/OFF FLAT PANEL 

DISPLAY] 

Background of Invention 
[0001] Field of the Invention 

[0002] The invention relates in general to a noise suppressing 

method for switching on/off aflat panel display, and more 
particularly, to a noise suppressing method that outputs a 
black burst signal from a driver IC at the switch-on tran- 
sient, and outputs a charge reset signal from the driving 
chip at the switch-off transient. 

[0003] Description of the Related Art 

[0004] The fast development of multimedia is benefited by the 
progress of improvement in semiconductor devices or 
display apparatus. Having excellent display quality and 
being economic, the cathode ray tube has occupied the 
dominant position in the display market for years. How- 



ever, problems involved with space utilization and power 
consumption remain unresolved for cathode ray tubes. 
The demands for being light, thin, short and small as well 
as low power consumption cannot be met with cathode 
ray tubes. Therefore, the thin-film transistor liquid crystal 
display (TFT-LCD) with high quality, effective space uti- 
lization, low power consumption, and non-radiation has 
gradually come to dominate the market and become main 
stream for display apparatus. 
[0005] Currently, frame noise is caused by the unstable signal 
generated by switching on/off the flat panel display. The 
frame noise caused at the transient for switching on the 
flat panel display is generated by the unstable signal 
source. The frame noise caused at the transient for 
switching off the flat panel display is generated because 
signal termination process is not performed when the sig- 
nal source is terminated, while the flat panel display is 
switched with the latest displayed frame. For example, in 
the thin-film transistor liquid crystal display, transient 
brightness appears on the displayed frame at the switch- 
on transient. In addition, if only the signal and the power 
source of the signal are switched off without switching off 
the backlight source at the switch-off transient, the image 



of the display frame is faded with a very slow speed. On 
the other hand, if the backlight source is switched off si- 
multaneously with the signal and the power source of the 
signal, tidal variation of shadow appears in the display. 
Such phenomenon is referred as fade-out. 

[0006] The conventional technique to resolve the fade-out phe- 
nomenon includes switching on all the pixels to make 
uniform the charges in each of the pixels. In this tech- 
nique, all the pixels are switched on by the gate driver IC 
or row driver IC at the switch-off transient, so that the 
pixels can be quickly and uniformly discharged. However, 
when all the pixels are switched on by the gate driver chip 
to achieve the objective of making uniform the charges of 
the pixels controlled by the same data line, the charges of 
the pixels are made uniform along the whole display line 
in the vertical direction (that is, the display line controlled 
by the same data line). 

[0007] | n addition, at the switch-off transient, a large signal cur- 
rent has to be provided by the gate driver chip to switch 
on all the pixels. This is very likely to cause the concern of 
related circuit quality. In the example of a display with the 
resolution of 1024x768, the current of 1mA has to be 
provided for switching on the thin-film transistor con- 



trolled by one scan line. By switching on the thin-film 
transistors controlled by 768 data lines at the same time, 
the required total current of 768mA is very likely to dam- 
age the related circuit. Further, when the above charge 
uniformization is applied to a larger display panel with a 
higher resolution, the current for switching on all the pix- 
els is further increased in accordance with the resolution. 
Therefore, the prior art technique for making uniform the 
charges of all the pixels to suppress the noise caused at 
the switch-off transient cannot be effectively applied to 

large panel. 
Summary of Invention 

[0008] The invention provides a noise suppression method for 
switching on/off a flat panel display applicable to large 
area flat panel display without causing the relative circuit 
quality issue. 

[0009] The noise suppressing method provided by the present 
invention includes inserting a signal detect circuit and a 
video signal processor in a time controller IC. The signal 
detect circuit is used to detect whether the signal at the 
switch-on transient is stable. When an unstable signal is 
detected at the transient for switching on the display 
panel, a black burst signal is output by a driver IC con- 



trolled by the video signal processor. Therefore, the dis- 
play screen is forced to display the black burst at the 
switch-on transient to avoid the noise caused by unstable 
signal. In addition, the black burst display time at the 
switch-on transient can be controlled by the frame time. 

[0010] The present invention further provides a noise suppress- 
ing method for switching on/off a flat panel display. A 
signal detect circuit and a video signal processor are em- 
bedded in a time controller IC. The signal detect circuit is 
used to detect a switch-off signal. Being controlled by the 
video signal processor, the driver IC outputs a charge re- 
set signal to each pixel of the display. The display is 
switched off after the charge reset is performed for each 
pixel, so that the fade-out phenomenon is improved. 

[0011] The present invention further comprises a noise suppres- 
sion method for switching on/off a flat panel display that 
integrates the noise suppression method at the switch-on 
transient and the switch-off transient as mentioned 
above. At the switch-on transient, the signal detect circuit 
in the time controller IC detects whether a signal is stable. 
When an unstable signal is detected at the switch-on 
transient, the video signal processor controls the driver IC 
to output a black burst signal. In addition, at the switch- 



off transient, the signal detect circuit of the time con- 
troller IC detects the switch-off signal. When the switch- 
off signal is detected, the video signal processor controls 
the controller IC to output a charge reset signal. When the 
charge reset operation is performed on all the pixels, the 
flat panel display is switched off. Thus, not only is the 
noise problem caused by the unstable signal generated at 
the switch-on transient resolved, but the fade-off phe- 
nomenon at the switch-off transient is also improved. 
[0012] B 0 th the foregoing general description and the following 
detailed description are exemplary and explanatory only 

and are not restrictive of the invention, as claimed. 
Brief Description of Drawings 

[0013] Figure 1 is a schematic drawing of embedding a signal 

detect circuit and a video signal processor in a time con- 
troller IC to suppress switch-on noise according to one 
embodiment of the present invention. 

[0014] Figure 2 is a block diagram showing the method of sup- 
pressing the switch-on noise of a flat panel display. 

[0015] Figures 3A and 3B shows an embodiment in which the 
video signal processor outputs a signal at the switch-on 
transient. 

[0016] Figure 4 shows a schematic drawing of using a time con- 



troller IC to suppress the switch-off noise. 
[0017] Figure 5 shows a block diagram of the switch-off noise 

suppressing method of aflat panel. 
[0018] Figures 6A and 6B show schematic drawings of outputting 

a signal at the switch-off transient by the video signal 

processor. 
Detailed Description 

[0019] | n Figure 1, a schematic drawing of using a signal detect 
circuit and a video signal processor of a time controller IC 
to suppress the switch-on/off noise in one embodiment 
of the present invention is shown. In the embodiment as 
shown in Figure 1, a signal detect circuit and a video sig- 
nal processor are embedded in the time controller IC of 
the flat panel display. When the flat panel display is 
switched on, the signal detect circuit is used to detect 
whether the signal at the switch-on transient is stable. 
When the signal detecting circuit detects an unstable sig- 
nal, a black burst signal is output from a driver IC con- 
trolled by the video signal processor, such that the dis- 
played screen is forced to display a black burst at the 
switch-on transient. Consequently, the noise caused by 
unstable signal is avoided. 

[0020] The time for displaying the black burst at the switch-on 



transient is controlled by the corresponding time of a 
frame. For example, the corresponding time of a frame is 
about 15.7 ms for a flat panel display with a scanning fre- 
quency of about 60 Hz. Therefore, the displaying time of 
the black burst at the switch-on transient can last for 
about (15.7xN) ms. The time for displaying the black 
burst can be determined by the video signal processor, 
while the value of N is closely related to the lasting time of 
the unstable signal. 
[0021] Figure 2 shows a block diagram of suppressing switch-on 
noise for a flat panel display in one embodiment of the 
present invention. Referring to Figure 2, at the switch-on 
transient (S100), the signal detect circuit of the time con- 
troller IC starts to detect whether a signal is stable (S102). 
According to the detecting result of the signal detect sig- 
nal, the next process is determined. If the signal detected 
by the signal detect signal is stable, the video signal pro- 
cessor controls the driver IC to output a normal display 
signal allowing the panel to display normally (S104). On 
the other hand, when an unstable signal is detected by the 
signal detect circuit, the video signal processor of the 
time controller IC controls the driver chip to output a 
black burst signal (S106). After the signal detected by the 



signal detect circuit recovers to normal, the video signal 
processor outputs the normal display signal allowing the 
panel to display normally again (S108). 
[0022] Figures 3A and 3B show the image output by the video 

signal processor at the switch-on transient in one embod- 
iment of the present invention. In this embodiment, by 
outputting a black burst signal at the switch-on transient, 
the display screen is forced to display a black burst, so 
that the noise caused by an unstable signal is avoided. 
Typically, panels are classified into a normally white type 
and a normally black type. Referring to Figure 3A, when a 
normally white type panel is driven, a voltage differential 
between the white signal V and the common voltage V 

white common 

applied to the panel is smaller than the voltage differential 
between the black signal V and the common voltage V 

3 black 3 

. Therefore, to suppress the switch-on noise of a 

common 

normally white panel, the video signal processor controls 
the driver IC to output the black signal V b|ack with a larger 
voltage differential from the common voltage V , 

common 

such that the normally white panel displays a black burst 
at the switch-on transient. 
[0023] Referring to Figure 3B, while driving a normally black 

panel, the voltage differential between the white signal V 

white 



applied to the panel and the common voltage V is 

common 

larger than that between the black signal V and the 

a a black 

common voltage V . Therefore, to suppress the 

common 

switch-on noise of a normally black panel, the black sig- 
nal V with a smaller voltage differential from the com- 

black 3 

mon voltage V is output allowing the normally black 

common 

panel to display black burst at the switch-on transient. 

[0024] Figure 4 shows the schematic drawing of suppressing the 
switch-off noise using the time controller IC according to 
one embodiment of the present invention. In this embodi- 
ment, the time controller IC comprises a signal detect cir- 
cuit and a video signal processor. At the transient of 
switching off the panel, the signal detect circuit detects 
the switch-off signal. The video signal processor then 
controls the driver IC to output a charge reset signal to 
each of the pixels of the display. After the charge reset 
operation is performed on each of the pixels, the panel is 
switched off to improve the fade-out phenomenon. 

[0025] Figure 5 shows a block diagram of the noise suppressing 
method for switching off a flat panel display in one em- 
bodiment of the present invention. Referring to Figure 5, 
when the switch-off command is executed by the user 
(S200), the signal detect circuit of the time controller IC 



detects a switch-off signal (S202). When the switch-off 
signal is detected by the signal detect circuit, the video 
signal processor of the time controller IC controls the 
driver IC to output a charge reset signal (S204) allowing 
all the pixels of the flat panel display to perform charge 
reset. After all the pixels have performed charge reset, the 
flat panel display is switched off (S206). 
[0026] Figures 6A and 6B show the signal output at the switch- 
off transient by the video signal processor. Referring to 
Figure 6A, while driving a normally white panel, the volt- 
age differential between the white signal V applied to 

3 3 white 

the panel and the common voltage V is smaller than 

common 

the voltage differential between the black signal V and 

3 3 black 

the common voltage V . Therefore, to suppress the 

common 

noise for switching off the normally white panel, the video 
signal processor controls the driver IC to output the white 
signal V , which is the charge reset signal. Therefore, 
all the pixels can perform charge reset before the nor- 
mally white panel is switched off. 
[0027] Referring to Figure 6B, while driving the normally black 
panel, the voltage differential between the white signal V 
applied to the panel and the common voltage V is 

common 

larger than the voltage differential between the black sig- 



nal V and the common voltage V . Therefore, to 

black ~ common 

suppress the noise for switching off the normally black 
panel, the video signal processor controls the driver IC to 
output the black signal V , which is the charge reset 

black 

signal. Therefore, all the pixels can perform charge reset 
before the normally white panel is switched off. 
[0028] | n the above embodiments, the noise suppressing meth- 
ods for switching on and off the flat panel display have 
been described. It is appreciated that people skilled in the 
art may integrate both noise suppression methods to 
avoid the noise at transients of switching on and switch- 
ing off the flat panel display. At the switching on tran- 
sient, the signal detect circuit of the time controller IC de- 
tects whether the signal is stable. When an unstable signal 
is detected thereby, the video signal processor controls 
the driver IC to output a black burst signal. At the switch- 
off transient, the signal detect circuit detects a switch-off 
signal. When the switch-off signal is detected, the video 
signal processor controls driver IC to output the charge 
reset signal. Therefore, the flat panel display is not 
switched off until all the pixels thereof have performed 
charge reset. The noise caused by the unstable signal 
generated at the switch-on transient is suppressed, and 



the fade-out phenomenon caused at the switch-off tran- 
sient is also improved. 
[0029] Accordingly, the noise suppressing method for switching 
on/off the flat panel display provided by the present in- 
vention has at least the following advantages: 1. While 
switching on the flat panel display, the black burst is 
forced to be output to effectively suppress the generation 
of switch-on noise. 2. While switching off the flat panel 
display, the charge reset signal is output. The flat panel 
display is not switched off until all the charge reset opera- 
tions are performed on all the pixels to effectively sup- 
press the switch-off noise. 3. The noise suppressing 
method for switching on/off the flat panel display pro- 
vided by the present invention does not only resolve the 
noise problems caused by the unstable signal generated 
at the switch-on transient, but also improves the fade-out 
phenomenon. 

[0030] other embodiments of the invention will appear to those 
skilled in the art from consideration of the specification 
and practice of the invention disclosed herein. It is in- 
tended that the specification and examples are to be con- 
sidered as exemplary only, with a true scope and spirit of 
the invention being indicated by the following claims. 



